Background: The incidence of acute kidney injury commonly follows cardiac surgery. Some studies have demonstrated better outcomes following off-pump cardiac surgery.
Background
Acute kidney injury (AKI) is a common complication following coronary artery bypass graft (CABG). Based on different definitions of acute renal failure, the incidence of ARF after CABG varies from 6.9% to 42.5% (1, 2) . Some studies have reported AKI in half of the cardiac surgical patients (3) . Age, hypertension, NYHA class, diabetes, cardiopulmonary bypass time, redo operation, ejection fraction, and the haematocrit level are considered as some risk factors of AKI (4, 5) . Previous studies have demonstrated that only a slight increase in Creatinine level is related to an increased mortality and morbidity after CABG (6, 7) . Some studies have reported that the AKI is linked to the activated inflammatory process during the surgery (8) . As we know the CPB is the most important source of the inflammation in cardiac surgery. So, some studies believe that the CPB is a risk factor for AKI and the elimination of CPB reduces the inflammation and AKI (4, 9) . Studies have demonstrated that the incidence of AKI is higher in the on-pump group (10, 11) , but others have reported no difference between the AKI in the on-pump and the off-pump patients (3) . Based on the available data the need for more research in the field of AKI is inevitable (12) . Nurses have an important role in diagnosing and preventing the complications following cardiac surgery. They also start the first line care and therapeutic measures in the field of life threatening complications (13, 14) .
Off-pump coronary artery bypass grafting (OPCAB) is, increasingly, going to be as a gold standard for coronary arteries revascularization (15) . The old but newly approached technique lowers the operational complications arising from using cardio-pulmonary bypass (CPB) machine (16) . In the recent years, this method has even had better outcomes in complicated patients (17) . One of the most alleged concerns of the new technique is the bad quality of the grafts which reduce the surgery outcomes, but reports have shown that the 10-year outcome was similar to convenience coronary artery bypass grafts (CCABG) (18, 19) . Morbidity, need for blood transfusion, re-operation for bleeding, need for long term mechanical ventilation, ICU, and hospital stay is lower in the OPCAB (9, 20, 21) .
Blood transfusion is one of the most important problems after CABG; patients who had received blood had longer extubation time, ICU and hospital stay, higher mortality and morbidity, and operational complications (22, 23) . Previous studies have shown that anaemia is more prevalent than other surgeries in cardiac surgery (24) . Another problem following CABG is hyperglycaemia which is related to decreased operational outcomes in the long run and increased mortality and morbidity after CABG (25, 26) . Hyperglycaemia after CABG has been observed in the non-diabetic patients (27) . Long-term hospitalization and AKI, also, are higher in diabetic patients undergoing coronary artery bypass grafting (4, 28) . Studies imply that onpump patients have higher post-operative blood glucose levels (29) . Considering the importance of the complication management and the lapse of several decades of the introduction of CABG in Iran and the increased use of OP-CAB, still few qualified studies comparing the outcomes of the patients who are undergoing CABG with and without CPB have been done in the country, so we conducted this study to compare the laboratory findings in patients who underwent CABG with or without using CPB.
Methods
In a retrospective study, 167 patients who underwent CABG with or without cardiopulmonary bypass were studied. First, the list of the patients who underwent CABG in the last 6 months of 2009 in Jamaran heart hospital was obtained from the medical records department. Among the total number of 497 patients, 85 patients (17%) without CPB and 412 patients (83%) have been operated using CPB. The exclusion criteria were simultaneously valve surgery, redo CABG, and carotid endarterectomy. A total number of 83 patients from off-pump and 336 patients from on-pump group met the inclusion criteria, then by using the systematic randomized sampling method, 84 patients from the on-pump group and 83 patients from the off-pump group were selected, enrolled, and studied. Haematological and biochemical laboratory tests, bleeding from drains, need for blood transfusion, hospital and ICU stay were compared. The patients had been operated by three experienced surgeons and according to the surgeon's decision it had been with or without CPB. Surgical access to hearts was done by mid-sternotomy under general anaesthesia. Incision and suturing techniques were similar in both groups.
In all patients, left internal mammary graft was used and in the conditions needing more than one graft, saphenous vein was applied. Based on the hospital policy, routine laboratory tests were checked for all the patients before the surgery, if patients had high blood glucose, insulin therapy was initiated and if creatinine level was higher than 1.4 mg/dL nephrology consultation was done. After the surgery, all the patients were transferred to the ICU and, then, laboratory tests were checked as a routine. ICU admission, 24 hours after surgery and discharge laboratory findings were collected. Patient's blood glucose was controlled by intravenous regular insulin in ICU and oral hypoglycaemic agents and subcutaneous insulin in post ICU ward. Blood transfusion was done as ICU and surgeon's protocols based on haemoglobin and haematocrit levels. We applied the recent definition that 0.3 mg/dL increase in Creatinine level from the baseline value is an AKI (30). Data were analysed using SPSS version 17 software. Parametric continuous data are expressed as mean (SD), nonparametric data are presented as median (interquartile range) and categorical data as number (%). Independent ttest, Mann-Whitney U and chi square, and fisher exact tests were used to analyze the data. P-value less than 0.05 was considered statistically significant.
Results
There was no significant statistical difference in the demographic factors (age, sex, previous medical history, and chronic diseases) between the groups (Table 1) . One patient in the on-pump group died due to low cardiac output, inappropriate response to inotrope agents, intraAortic Balloon-pump (IABP), and then multi organ failure. Haemoglobin and haematocrit levels were higher in the off-pump group. A total number of 16 (19.3%) in off-pump and 44 (52.9%) in on-pump groups needed blood transfusion which was a statistically significant difference. The incidence of AKI 24 hours after the surgery was, significantly, raised in the on-pump group (33.7% vs 19.4%). At discharge time, still 12% of OPCAB and 15.7% on-pump patients had acute renal failure, but it wasn't significant. Haemodialysis was performed for one patient in the on-pump group due to acute renal failure. There were exceptions of high creatinine level and blood glucose in the on-pump 24 hours after the surgery, but other values were similar in ICU admission and hospital discharge measurements ( Table 2 ). The 24 hour Post-operation creatinine level was significantly raised in comparison to the ICU entrance measurements, but this amount was about normal values at discharge from Hospital, there was no significant difference in the creatinine changes' trend between the groups (Figure 1) . 
Discussion
In the study, AKI was higher in the on-pump patients who underwent coronary revascularization; accordant to Di Mauro (2007) , reported acute renal failure significantly reduced post-operatively in the off-pump patients (31) . Avoiding cardiopulmonary bypass as a renoprotective factor reduces Kidney Injury during CABG stated by Abu-omar (32) . Post-operative increase of creatinine in the on-pump vs the off-pump in the study is supported by Hix JK et al. (34, 35) . Increased post-operative blood glucose level in the on-pump subjects noted in the study can increase the comorbidity rate (36) . Increased blood glucose is more associated with CCABG than beating heart coronary revascularization (37) . Blood transfusion has been introduced as an operation outcome reducer (38) . Studies show that blood transfusion is higher in on-pump patients (39), we have similar results. But, using CPB is not related significantly to increased RBC infusion in CABG (21) . In the present study, hospital stay was higher in the on-pump group, but ICU stay was similar between the groups, we have similar results of hospital stay with some of the studies (40), but our results were different from Guler's study (41) .
In this study, creatinine was the only criterion for defining AKI, but the recent data shows that creatinine is not a good marker for rapid detection of AKI. It is, also, affected by hemodilution protocols.
This study showed that OPCAB is superior in blood transfusion, acute kidney injury, blood glucose management, and hospital stay. Considering these complications and those adverse effects, it seems that off-pump technique is a better technique in the selected patients, but it is proposed that prospective, multi central studies with larger sample sizes should be done.
